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(54) Tuner for receiving digital television signals 

(57) Described herein is a digital television signal re- 
ceiving tuner capable of simplifying the mounting and 
placement thereof onto a motherboard and preventing 
interference with the tuner by harmonic signals included 
in clock signals sent from a clock circuit. 

The digital television signal receiving tuner compris- 
es a signal receiver (2) for frequency -converting a tele- 
vision signal to a first intermediate frequency signal cor- 
responding to a television intermediate frequency circuit 
(3) for frequency-converting the first intermediate fre- 



quency signal output from the signal receiver to a sec- 
ond intermediate frequency signal lower in frequency 
than the first intermediate frequency signal and an an- 
alog/digital converter circuit (4) for converting the sec- 
ond intermediate frequency signal output from the inter- 
mediate frequency circuit to a digital signal, and wherein 
a clock circuit (5) for generating a clock signal for sam- 
pling the second intermediate frequency signal by the 
analog/digital converter circuit is incorporated in the tun- 
er. 
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Description 

[0001] The present invention relates to a digital tele- 
vision signal receiving tuner, and particularly to a digital 
television signal receiving tuner wherein a clock circuit 
is provided integrally therewith. 
[0002] Digital TV (television) broadcasts have already 
been put to practice use in satellite broadcasting and 
CATV (Cable Television). However, a so-called digital 
TV broadcast using a ground wave is recently on its way 
to becoming planned. 

[0003] A digital TV receiver for receiving this digital 
TV broadcast therein comprises an A/D (analog/digital) 
converter for sampling an intermediate frequency signal 
sent from a tuner, a clock oscillator for inputting a sam- 
pling clock signal to the A/D converter, a baseband 
processing circuit for processing a parallel 8-bit digital 
signal outputted from the A/D converter, etc. 
[0004] Fig. 4 is a block configu rational diagram show- 
ing a tuner, an A/D (analog/digital) converter, a clock os- 
cillator and a baseband processing circuit all placed on 
a conventional motherboard. 

[0005] As shown in Fig. 4, a tuner 50, an A/D convert- 
er 54 different in configuration from the tuner 50, a clock 
oscillator 55 different in configuration from the tuner 50, 
and a baseband processing circuit 56 are provided on 
a motherboard B of a digital TV receiver. Further, the 
tuner 50 includes a signal receiver 51 and an interme- 
diate frequency circuit 52. 

[0006] Moreover, the tuner 50 has a tuner input termi- 
nal 50a for receiving a television signal received by an 
antenna 53, and a tuner output terminal 50b for sending 
an intermediate frequency signal. The signal receiver 51 
for frequency-converting the television signal to a first 
intermediate frequency signal and outputting the first in- 
termediate frequency signal, and the intermediate fre- 
quency circuit 52 for performing signal processes such 
as the amplification of the first intermediate frequency 
signal sent from the signal receiver 51 , the frequency 
conversion thereof into another, etc., frequency-con- 
verting the first intermediate frequency signal to a sec- 
ond intermediate frequency signal, and outputting the 
converted signal therefrom are constructed within one 
casing. 

[0007] The A/D converter 54 for converting a second 
intermediate frequency signal sent from a tuner output 
terminal 50b of the tuner 50 to a parallel 8-bit baseband 
signal and the clock oscillator.55 for sending a clock sig- 
nal of about 18Mz for sampling the second intermediate 
frequency signal are respectively accommodated within 
a shield case, for example. The respective circuits 
(units) are individually configured on the motherboard. 
The clock oscillator 55 transmits a clock signal of about 
36Mz as well as a clock signal of about 1 8Mz therefrom. 
[0008] The parallel 8-bit baseband signal sent from 
the A/D converter 54 is inputted to the baseband 
processing circuit 56 individually held in a shield case, 
for example, where a signal process such as demodu- 



lation or the like is effected on the signal, so that a video 
signal and a sound or audio signal are taken out. The 
clock signals of about 18Mz and 36Mz produced from 
the clock oscillator 55 are inputted to the baseband 
s processing circuit 56. From this construction, the A/D 
converter 54 and the baseband processing circuit 56 are 
in synchronization with each other. 
[0009] However, the conventional digital TV receiver 
has a problem in that since the tuner 50, the A/D con- 
to verter 54, the clock oscillator 55 and the baseband 
1 processing circuit 56 are respectively individually placed 
on the motherboard B, they must be completed as indi- 
vidual units in advance and hence the number of man- 
hours necessary for assembly increases, the placement 
is of the respective units becomes complex and the 
number of manhours necessary for design of the moth- 
erboard B increases, whereby the cost of the TV receiv- 
er will be high. 

[0010] Further, the clock oscillator 55 externally 

20 placed aside from the tuner 50 on the motherboard B 
transmits the clock signals of about 18Mz and 36Mz as 
described above. However, the signal level of the clock 
signals is about 5V, which is high in signal level, and 
many harmonic signals such as a received frequency of 

25 the tuner 50, a frequency signal coincident with a first 
intermediate frequency, etc. are included in the neigh- 
borhood of rise and fall waveforms of each clock signal 
referred to above. A problem arises in that since these 
harmonic signals are high in signal level as is like 5V, 

30 they leap out from a signal line for sending, e.g. a clock 
signal from the clock oscillator 55 placed on the moth- 
erboard B so as to go round to the tuner input terminal 
50a of the tuner 50, thereby interfering with the tuner 50. 
[0011] With the foregoing problems in view, it is there- 

35 fore an object of the present invention to provide a digital 
television signal receiving tuner wherein the assembly 
of a digital TV receiver is simple, the placement of re- 
spective circuit units on a motherboard B is simplified, 
the number of manhours necessary for design of the 

40 motherboard B may be less, and interference caused 
by harmonic signals which are included in a clock signal 
produced from a clock oscillator, for sampling a second 
intermediate frequency signal by an A/D converter can 
be avoided. 

45 [0012] According to one aspect of this invention, for 
achieving the above object, there is provided a digital 
television signal receiving tuner, comprising: a signal re- 
ceiver for frequency-converting a television signal to a 
first intermediate frequency signal corresponding to a 

50 television intermediate frequency signal; an intermedi- 
ate frequency circuit for frequency-converting the first 
intermediate frequency signal outputted from the signal 
receiver to a second intermediate frequency signal 
which is lower than the first intermediate frequency sig- 

55 nal in frequency; and an analog/digital converter circuit 
for converting the second intermediate frequency signal 
outputted from the intermediate frequency circuit to a 
digital signal, and wherein a clock circuit for generating 



3 



EP 0 913 924 A1 



4 



a clock signal for sampling the second intermediate fre- 
quency signal by the analog/digital converter circuit is 
incorporated in the tuner 

[0013] According to another aspect of this invention, 
there is provided a digital television signal receiving tun- 
er, comprising: an input terminal to which a television 
signal is inputted; a signal receiver for frequency-con- 
verting the television signal to a first intermediate fre- 
quency signal corresponding to a television intermedi- 
ate frequency signal; an intermediate frequency circuit 
for frequency-converting the first intermediate frequen- 
cy signal outputted from the signal receiver to a second 
intermediate frequency signal lower than the first inter- 
mediate frequency signal in frequency; an analog/digital 
converter circuit for converting the second intermediate 
frequency signal outputted from the intermediate fre- 
quency circuit to a digital signal; and a clock circuit for 
generating a clock signal for sampling the second inter- 
mediate frequency signal by the analog/digital converter 
circuit, and wherein the tuner is placed within a casing 
composed of a metal plate and provided with a plurality 
of compartments and the clock circuit is placed within a 
compartment provided at a position farthest from the in- 
put terminal. 

[0014] The digital television signal receiving tuner 
may be constructed such that filters for causing the clock 
signals sent from the clock circuit to pass therethrough 
are interposed in lines for sending the clock signals. 
[0015] Preferably, the digital television signal receiv- 
ing tuner is constructed such that a double shield is 
formed in the clock circuit. 

[0016] Preferably, the digital television signal receiv- 
ing tuner is provided with clock signal output terminals 
for sending the clock signals delivered from the clock 
circuit placed within the casing from the casing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] While the specification concludes with claims 
particularly pointing out and distinctly claiming the sub- 
ject matter which is regarded as the invention, it is be- 
lieved that the invention, the objects and features of the 
invention and further objects, features and advantages 
thereof will be better understood from the following de- 
scription taken in connection with the accompanying 
drawings in which: 

Fig. 1 is a block diagram for describing a state in 
which a digital television signal receiving tuner ac- 
cording to an embodiment of the present invention 
and a baseband processing circuit are incorporated 
into a motherboard of a TV receiver, using the digital 
television signal receiving tuner according to the 
embodiment of the present invention; 
Fig. 2 is a plan view showing a casing with the digital 
television signal receiving tuner shown in Fig. 1 dis- 
posed therein, the casing is held in a state in which 
upper and lower covers have been removed from 



the casing; 

Fig. 3 is an explanatory view for describing a low- 
pass filter placed in the digital television signal re- 
ceiving tuner shown in Fig. 1 ; and 
5 Fig. 4 is a block diagram showing a state in which 
a tuner, an A/D converter, a clock oscillator and a 
baseband processing circuit are incorporated into a 
conventional motherboard. 

[0018] Preferred embodiments of the present inven- 
tion will hereinafter be described in detail with reference 
to the accompanying drawings, by way of example only, 
[0019] Fig. 1 is a block diagram for describing a state 
in which a digital television signal receiving tuner (here- 
inafter called 'tuner") according to the present invention 
and a baseband processing circuit are incorporated into 
a motherboard of a TV receiver, using the digital televi- 
sion signal receiving tuner. 

[0020] As shown in Fig. 1 , a motherboard A has a tun- 
er 1 and a baseband processing circuit 9. The tuner 1 
and the baseband processing circuit 9 are held or ac- 
commodated within their corresponding individual cas- 
ings. 

[0021] Further, the tuner 1 includes respective circuit 
units to be described later, which are respectively held 
and configured on a single printed wiring board placed 
within one casing so that they are shielded. Thus, the 
respective circuit units, which constitute the tuner 1 , can 
be completed in one assembly work. 
[0022] Moreover, the tuner 1 has a signal receiver 2 
for selecting a TV (television) signal inputted to a tuner 
input terminal la and frequency-converting it to a first 
intermediate frequency signal corresponding to a TV in- 
termediate frequency signal, an intermediate frequency 
circuit 3 for performing signal processes such as the am- 
plification of the first intermediate frequency signal sent 
from the signal receiver 2, the frequency conversion 
thereof into another, etc., converting the first intermedi- 
ate frequency signal to a second intermediate frequency 
signal lower than the first intermediate frequency signal 
in frequency and outputting the converted signal there- 
from, an A/D (Analog/Digital) converter circuit 4 for con- 
verting the second intermediate frequency signal whose 
center frequency is about 4Mz, which is sent from the 
intermediate frequency circuit 3, to a baseband signal 
represented in the form of parallel 8 bits, a clock circuit 
5 for sending a first clock signal of about 18Mz used for 
sampling the second intermediate frequency signal by 
the A/D converter circuit 4, and a tuner output terminal 
1b for outputting the baseband signal sent from the A/ 
D converter circuit 4 to the outside of the tuner 1 . As 
described above, the A/D converter circuit 4 and the 
clock circuit 5 are integrated into one and incorporated 
into the tuner 1. 

[0023] The clock circuit 5 transmits a second clock 
signal of about 36Mz as well as the first clock signal of 
about 18Mz therefrom. A first LPF (Low-Pass Filter) 6 
provided with an input terminal 6a, which allows, e.g., 
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only a frequency signal of 18Mz or less to pass there- 
through, is placed in a transmission line for sending the 
first clock signal. The first clock signal is inputted to the 
A/D converter circuit 4 through the first LPF 6 to sample 
the second intermediate frequency signal by the A/D 
converter circuit 4 and is outputted to the outside of the 
tuner 1 through a clock signal output terminal 1c. Simi- 
larly, the second clock signal is outputted from a clock 
signal output terminal Id to the outside of the tuner 1 
through a second LPF (Low-Pass Filter) 7 provided with 
an input terminal 7a, which allows, e.g., only a frequency 
signal of less than or equal to 36Mz to pass there- 
through. Harmonic signals contained in the first and sec- 
ond clock signals can be cut by the first and second 
LPFs 6 and 7 respectively. 

[0024] The first clock signal may be directly inputted 
from the clock circuit 5 to the A/D converter circuit 4 with- 
out being sent through the first LPF 6. At this time, the 
first LPF 6 is electrically connected directly to the clock 
signal output terminal Ic without being via a connecting 
point to the A/D converter circuit 4. 
[0025] Incidentally, the filter is not necessarily limited 
to the LPF and may be a bandpass filter which allows 
only the clock signals to pass therethrough. 
[0026] The parallel 8-bit baseband signal sent from 
the A/D converter circuit 4 is inputted via the tuner output 
terminal 1 b to the baseband processing circuit 9 held in 
one casing (shielding case) attached to the outside of 
the tuner 1, where a signal process such as QPSK de- 
modulation or the like is effected on the signal, so that 
a video signal and a sound or audio signal are taken out. 
[0027] As described above, the first clock signal of 
about 18Mz and the second clock signal of about 36Mz 
are transmitted from the clock circuit 5 to perform the 
QPSK demodulation or the like by the baseband 
processing circuit 9. The first and second clock signals 
are sent to the outside of the tuner 1 through the clock 
signal output terminals 1c and 1d, followed by input to 
the baseband processing circuit 9. Further, since the 
first clock signal is inputted to each of the A/D converter 
circuit 4 and the baseband processing circuit 9 as de- 
scribed above and are used for both circuits, the A/D 
converter circuit 4 and the baseband processing circuit 
9 are in synchronism with each other. 
[0028] The casing in which the digital television signal 
receiving tuner according to the embodiment of the 
present invention is placed therein, will now be ex- 
plained with reference to Fig. 2. 
[0029] Fig. 2 is a plan view showing a casing with the 
digital television signal receiving tuner according to the 
embodiment of the present invention disposed therein, 
the casing is held in a state in which upper and lower 
covers have been removed from the casing. 
[0030] As shown in Fig. 2, a frame body 1 0 composed 
of a flat metal material and folded-shaped in case form 
comprises side walls 11 which surround at least the four 
sides, an upper opening 10a and a lower opening (not 
shown) defined by the side walls 11 , and partition walls 



10b, 10b, ... made up of a plurality of pieces (e.g., four) 
of metal plates for dividing a space portion defined by 
the side walls 11 into plural pieces such as five first to 
fifth compartments 1 2a, 1 2b, 1 2c, 1 2d and 1 2e. The first 
5 to fifth compartments 12a, 12b, 12c, 12d and 12e are 
respectively shielded (screened) by the side walls 11 
and the partition walls 10b. 

[0031] Although the number of the compartments is 
formed as five in the embodiment of the present inven- 

10 tion, it is not limited to this. A desired number of com- 
partments, even seven or ten may be formed. 
[0032] An input terminal 1 3 has a central conductor 
14 and is provided so as to input a TV signal received 
from an antenna (not shown) to the tuner 1 (see Fig. 1 ). 

f5 Further, the input terminal 13 is placed above the side 
wall 1 1 extending in the transverse direction of the frame 
body 10. An end of the central conductor 14 is disposed 
within the first compartment 1 2a which constitutes a first 
stage. This input terminal 13 corresponds to the tuner 

20 input terminal la (see Fig. 1 ). 

[0033] Flat printed wiring boards 15 each composed 
of a sheet of insulating material are rectangular in 
shape. Although not shown in the drawing, electrical 
components such as coils, integrated circuits, etc. are 

2S mounted on one surface of each printed wiring board 
15, whereas predetermined circuit patterns are formed 
on the other surface thereof. Further, each printed wiring 
board 15 is inserted and placed from the opening (not 
shown) below the frame body 10 to the upper part lying 

30 within the frame body 10. 

[0034] A plurality of flat terminals 16, 16, ... eachcom- 
posed of a metal material are attached and connected 
to one ends of the printed wiring boards 1 5. The plurality 
of terminals 16 constitute a power supply terminal for 

35 supplying power from a power circuit (not shown), clock 
signal output terminals Ic and Id for transferring clock 
signals outputted from the clock circuit 5 (see Fig. 1), a 
tuner output terminal 1 b for transmitting a baseband sig- 
nal outputted from the A/D converter circuit 4, etc. These 

<*o terminals 16 are respectively electrically connected to 
the circuit patterns of the printed wiring boards 15. 
[0035] Although not shown in the drawing, there are 
provided flat upper and lower covers each comprised of 
a metal material, which cover the upper opening 10a 

45 and lower opening (not shown) of the frame body 10. 
The casing is shielded over its entirety by the upper and 
lower covers and the frame body 10. The first to fifth 
compartments 12a, 12b, 12c, 12d and 12e formed by 
the partition walls 10b for dividing the space defined by 

50 the side walls 11 into them are respectively individually 
shield. 

[0036] A side wall 1 7 formed by bending and process- 
ing a metal plate, which surrounds the four sides, and 
an upper cover (not shown) for covering an upper open- 
55 ing defined by the side wall 1 7 are placed on the printed 
wiring board 1 5 placed within the fifth compartment 12e. 
A sixth compartment 12f is defined by the side wall 17. 
Thus, the sixth compartment 12f has a double-shielded 
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structure in which a first shield is performed by the side 
wall 1 7 and the upper cover and a second shield is done 
by the side walls 11 and the partition walls 10b both 
placed on the outer side of the side wall 1 7, and the up- 
per and lower covers (not shown). 
[0037] The respective circuit parts (units) of the tuner 
1 shown in Fig. 1 are placed within their corresponding 
first to fifth compartments 12a, 12b, 12c, 12d and 12e 
of the casing constructed as described above. 
[0038] The relationship between the first to fifth com- 
partments 12a, 12b, 12c, 12d and 12e and the respec- 
tive block configu rational diagrams of the tuner 1 (see 
Fig. 1), which are respectively placed therewithin, will 
now be explained. 

[0039] First of all, unillustrated electrical components 
and circuit patterns, which constitute the signal receiver 
2, are placed on the printed wiring board 15 so as to fall 
within the first compartment 1 2a corresponding to a first 
stage and the second compartment 12b corresponding 
to the next stage as viewed from the input terminal 13 
side of the casing. Similarly, the intermediate frequency 
circuit 3 is placed on the printed wiring board 15 so as 
to fall within the third compartment 12c corresponding 
to the following stage. Likewise, the A/D converter circuit 
4 is placed on the printed wiring board 1 5 so as to be 
held within the fourth compartment 12d corresponding 
to the next stage. Further, similarly, unillustrated electri- 
cal components and circuit patterns, which constitute 
the clock circuit 5 and the respective LPFs (Low-Pass 
Filters) 6 and 7, are placed on the printed wiring board 
15 so as to fall within the fifth compartment 12e corre- 
sponding to the final stage as viewed from the input ter- 
minal 13 side. 

[0040] The clock circuit 5 is placed within the sixth 
compartment 12f defined by the side wall 17 and pro- 
vided in double-shielded form. The sixth compartment 
12f is disposed at a position farthest from the input ter- 
minal 13. 

[0041] Further, the respective circuit portions shown 
in the respective block configurational diagrams placed 
described above are respectively placed within the 
shielded compartments to prevent mutual effect of sig- 
nals which pass through the respective circuit portions. 
[0042] One embodiment of a specific configuration at 
the time that the low-pass filter 6 is directly connected 
to the output terminal 1c (even the LPF 7 is similarly 
connected thereto), will next be described here in detail. 
[0043] As shown in Fig. 3, the low-pass filter 6 com- 
prises an input terminal 6a, a coil 6b electrically connect- 
ed to the input terminal 6a, a capacitor 6c electrically 
connected to one end of the coil 6b, and an output ter- 
minal 20 made up of a metal bar, which is electrically 
connected directly to the coil 6b. The output terminal 20 
is placed so as to extend from the inner side of a side 
wall 11 of a casing, which is composed of a metal plate, 
to the outer side thereof as viewed from a hole 21 de- 
fined in the side wall 11. The capacitor 6c is placed so 
that one end thereof is electrically connected to the coil 



6b and the other end thereof is electrically connected to 
the side wall 11. The capacitor 6c and the coil 6b con- 
stitute the low-pass filter 6. 

[0044] As described above, the clock circuit 5 for 
5 transmitting the clock signal for sampling the second in- 
termediate frequency signal by the A/D converter circuit 
4 is formed integrally with the tuner 1 (incorporated into 
the tuner 1 ) and the whole is configured within one cas- 
ing. Thus, since only the two circuits (casings) of the 
10 tuner 1 and the baseband processing circuit 9 are 
mounted and placed on the motherboard A, the place- 
ment of the respective circuits on the motherboard A be- 
comes simple. 

[0046] Further, since the clock circuit 5 is placed with- 
'5 in the final compartment located at the position farthest 
as viewed from the input terminal 1 3 side, the harmonic 
signals contained in the clock signals are not inputted 
to the input terminal la through the respective circuits 
placed within the tuner 1 . Therefore, there is no interfer- 
ence with the tuner 1 by the harmonic signals included 
in the clock signals. 

[0046] As has been described above, a clock circuit 
for generating clock signals for sampling a second in- 
termediate frequency signal by an analog/digital con- 
verter circuit is incorporated into a digital television sig- 
nal receiving tuner of the present invention comprising 
a signal receiver for frequency-converting a television 
signal to a first intermediate frequency signal corre- 
sponding to a television intermediate frequency signal, 
an intermediate frequency circuit for frequency-convert- 
ing the first intermediate frequency signal outputted 
from the signal receiver to the second intermediate fre- 
quency signal lower than the first intermediate frequen- 
cy signal in frequency, and the analog/digital converter 
circuit for converting the second intermediate frequency 
signal outputted from the intermediate frequency circuit 
to a digital signal. Thus, the clock circuit is formed inte- 
grally with the tuner into one circuit configuration. Owing 
to this construction, an advantageous effect is brought 
about in that the tuner with the clock circuit formed inte- 
grally therewith is completed by one assembly and the 
number of manhours necessary for assembly can be re- 
duced. Further, an advantageous effect is brought about 
in that the simple placement of the two circuit configu- 
rations of digital television signal receiving tuner and 
baseband processing circuit alone on a motherboard of 
a TV receiver allows the assembly of the motherboard 
and permits simplification of their placement because 
only the two circuit configurations are placed on the 
motherboard, whereby the design and assembly costs 
of the motherboard become cheaper. 
[0047] Further, a digital television signal receiving 
tuner of the present invention, which has an input termi- 
nal to which a television signal is inputted, and compris- 
es a signal receiver for frequency -converting the televi- 
sion signal to a first intermediate frequency signal cor- 
responding to a television intermediate frequency sig- 
nal, an intermediate frequency circuit for frequency-con- 
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verting the first intermediate frequency signal outputted 
from the signal receiver to a second intermediate fre- 
quency signal lower than the first intermediate frequen- 
cy signal in frequency, an analog/digital converter circuit 
for converting the second intermediate frequency signal 
outputted from the intermediate frequency circuit to a 
digital signal, and a clock circuit for generating clock sig- 
nals for sampling the second intermediate frequency 
signal by the analog/digital converter circuit, is placed 
within a casing composed of a metal plate and provided 
with a plurality of compartments. Further, the clock cir- 
cuit is placed within a compartment provided at a posi- 
tion farthest from the input terminal. Therefore, harmon- 
' ic signals included in the clock signals generated from 
the clock circuit are less input from the input terminal 
and the occurrence of interference with the tuner by the 
harmonic signals in the clock signals is reduced. 
[0048] Moreover, since the digital television signal re- 
ceiving tuner of the present invention is provided with 
filters for causing clock signals sent from a clock circuit 
to pass through transmission lines used for the clock sig- 
nals, the filters attenuate harmonic signals contained in 
the clock signals so as to allow only desired clock sig- 
nals to pass therethrough. Therefore, the occurrence of 
interference with the tuner by the harmonic signals in- 
cluded in the clock signals is reduced. 
[0049] Still further, the digital television signal receiv- 
ing tuner of the present invention is constructed such 
that since a double shield is formed in the clock circuit, 
the harmonic signals included in the clock signals out- 
putted from the clock circuit are not outputted to the out- 
side of the clock circuit by the double shield, whereby 
the occurrence of interference with the tuner by the har- 
monic signals included in the clock signals is reduced. 
[0050] Still further, the digital television signal receiv- 
ing tuner of the present invention is constructed such 
that clock signal output terminals for transferring the 
clock signals sent from the clock circuit placed within the 
casing from the casing are attached to the casing so as 
to input the clock signals transferred from the clock sig- 
nal output terminals to a baseband processing circuit 
electrically connected to a subsequent stage of the tun- 
er, whereby the baseband processing circuit can utilize 
each clock signal synchronized with that from the ana- 
log/digital converter circuit. 

[0051] While the present invention has been de- 
scribed with reference to the illustrative embodiments, 
this description is not intended to be construed in a lim- 
iting sense. Various modifications of the illustrative em- 
bodiments will be apparent to those skilled in the art on 
reference to this description. It is therefore contemplat- 
ed that the appended claims will cover any such modi- 
fications or embodiments as fall within the true scope of 
the invention. 



Claims 

1. A digital television signal receiving tuner, compris- 
ing: 

s 

a signal receiver for frequency-converting a tel- 
evision signal to a first intermediate frequency 
signal corresponding to a television intermedi- 
ate frequency signal; 
10 an intermediate frequency circuit for frequency- 

converting the first intermediate frequency sig- 
nal outputted from said signal receiver to a sec- 
ond intermediate frequency signal which is low- 
er than the first intermediate frequency signal 
'5 in frequency; and 

an analog/digital converter circuit for convert- 
ing the second intermediate frequency signal 
outputted from said intermediate frequency cir- 
cuit to a digital signal, and 
20 wherein a clock circuit for generating a clock 

signal for sampling the second intermediate fre- 
quency signal by said analog/digital converter 
circuit is incorporated in said tuner. 

25 2. A digital television signal receiving tuner, compris- 
ing: 



an input terminal to which a television signal is 
inputted; 

^0 a signal receiver for frequency-converting the 

television signal to a first intermediate frequen- 
cy signal corresponding to a television interme- 
diate frequency signal; 

an intermediate frequency circuit for frequency- 
3S converting the first intermediate frequency sig- 

nal outputted from said signal receiver to a sec- 
ond intermediate frequency signal which is low- 
er than the first intermediate frequency signal 
in frequency; 

to an analog/digital converter circuit for convert- 

ing the second intermediate frequency signal 
outputted from the intermediate frequency cir- 
cuit to a digital signal; and 
a clock circuit for generating a clock signal for 

45 sampling the second intermediate frequency 

signal by said analog/digital converter circuit, 
wherein said tuner is placed within a casing 
composed of a metal plate and provided with a 
plurality of compartments and said clock circuit 

so is placed within a compartment provided at a 

position farthest from the input terminal. 

3. The digital television signal receiving tuner accord- 
ing to claim 1 or 2, wherein filters for allowing the 
55 clock signals to pass therethrough are interposed 
in lines for transmitting the clock signals delivered 
from said clock circuit. 



20 



11 



EP 0 913 924 A1 



The digital television signal receiving tuner accord- 
ing to claim 1, 2 or 3, wherein a double shield is 
formed in said clock circuit. 

The digital television signal receiving tuner accord- 
ing to claim 1, 2, 3 or 4, further comprising clock 
signal output terminals for transferring the clock sig- 
nals sent from said clock circuit placed within the 
casing from the casing. 
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